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(54) PROTON CONDUCTIVE THIN FILM ELECTROLYTE 

(57)Abstract: 

PURPOSE: To improve the ion conductivity of a thin film electrolyte. 

CONSTITUTION: A proton conductive solid electrolyte [H3P04(W03)12/29H20, ZrO(H2S04) 
2/7H20, H30U02P04/3H20, etc.] is contained in or held by a high polymer fine porous film 
(normally, a carrier of alumina o r the like is used,) and a proton conductive electrolytic solution is 
filled in the voids and is fixedTTon conductivity level of no less than 10-3S/cm is thus achieved. 
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* NOTICES * 

Th Japanes Patent Offic is not r sponsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The proton conductivity thin film electrolyte which is a solid thin film electrolyte 
substantially, and is characterized by making the solid electrolyte of proton conductivity which 
was filled up with the electrolytic solution of proton conductivity and was fixed during hole of a 
macromolecule fine porosity layer hold on a macromolecule fine porosity layer. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to a proton conductivity thin film electrolyte. When it 
states in detail, a proton conductive solid electrolyte is supported on a macromolecule fine 
porosity layer, and the application to electrolytes, such as an ordinary temperature type fuel cell 
and a water. electrolysis, is expected about the thin film electrolyte which comes to sink in in an 
electrolytic solution during the hole further. 
[0002] 

[Description of the Prior Art] As a solid-state polyelectrolyte layer, there is an ion conductivity 
material represented by the complex of the ion exchange membrane and the polyethylene oxide 
(PEO is called below) which are represented by the layer (tradename NafionR) of a perfluoro 
carbon system with a sulfonic group, and an alkali-metal salt, it inquires widely/and the part is put 
in practical use. Since these layers are solid-states, they do not have a liquid leak, and it is easy 
to process them, and they have the advantage of being compact. It excels in a thermal property, 
since that ion exchange membrane, such as a perfluoro sulfonic acid and a perfluoro carboxylic 
acid, is chemical and the compact cell uni t€_d. with the jositive electrode or the nega tive electrode 
can be constituted, it is used for a brine electrolysis, and the application to a fuel cell? a water 
electrolysis, etc. is also considered further. As for the complex of PEO and alkali-metal salts 
(LiCF3 S03, LiCI04, LiAS F6, etc.), the application to the big rechargeable battery and big primary 
cell of power density or an energy density, an electrochromic element, or a sensor is expected. 
[0003] 

[Problem(s) to be Solved by the Invention] By the system using a solid-state polyelectrolyte 
layer, there is a problem fall for the ohmic loss according [ electrical energy luminous efficacy ] to 
membranous electric resistance. Although the solid-state polyelectrolyte layer using an ion 
conductor like the complex of PEO and an alkali-metal salt has the advantage that it is a solid- 
state, as compared with aqueous-solution systems, such as a diffusion, alkali, and a salt, in 
ordinary temperature, a specific conductivity is low 2-3 figures, and intended use is limited from a 
constraint of a membranous ohmic loss. For example, the effective resistance of an electrolyte 
layer [ as / whose specific conductivities in ordinary temperature are 10-6S and cm-1 in a 50- 
micrometer thickness ] is set to 5000ohmcm-1. Although thin film-ization is one solution in order 
to lower electric resistance, there is mainly a limitation from a constraint of a dynamic intensity. 
[0004] such a situation — taking an example — this invention persons — the hole of a solid- 
state macromolecule porous material thin film — although it examines solving the above- 
mentioned trouble by filling up with and fixing an electrolytic solution in inside, and constituting an 
electrolyte thin film and a success is stored, in order to aim at utilization of an electrolyte thin 
film, and an applied expansion, to raise ion conductivity more is desired (Refer to JP, 1-1 58051, A 
and JP,2-291607,A) 
[0005] 

[Means for Solving the Problem] this invention offers the proton conductivity thin film electrolyte 
which is a solid thin film electrolyte substantially, and is characterized by making the solid 
electrolyte of proton conductivity which was filled up with the electrolytic solution of proton 
conductivity and was fixed during hole of a macromolecule fine porosity layer contain or hold on a 
macromolecule fine porosity layer, in order to attain the above-mentioned technical probrem. 
[0006] Although high ionic conductivity is obtained since an electrolytic solution is used in spite 
of being able to deal with substantially the electrolyte thin film which these people are indicating 
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previously like the above as ^^id-state, ten to 3 S/about cm is sj^^limit. On the other hand, 
H3 P0412.29CW03) H2 O, Zr^P S04)2 -and 7K2 O, H3 OU02 P0HF2 O, etc. are known as a 
proton system ion-conductive- ceramics e lectrolyte, and the ion conductivity exceeding ten to 3 
S/cm is also reported by these. However, these do not remain as they are and cannot necessarily 
be used as a fuel cell etc. as an electrolyte. 

[0007] however, this invention — **** of the above — the usable electrolyte thin film of high 
ionic conductivity was able to be obtained to the fuel cell etc. by holding on a macromolecule fine 
porosity layer, and being filled up with the electrolyte of proton conductivity and fixing during hole, 
the proton system ion conductive electrolyte which has a high ion conductive ceramics It was 
also enabled to obtain the high ionic conductivity which exceeds 10-3S/cm-1 as a solid-state 
substantially in the thin film electrolyte which can be dealt with by this. 

[0008] For 0.1 microns - 50 microns and the rate of a hole, as a macromolecule fine porosity 
layer, 40 - 90% and breaking strength are [ a thickness ] 2 200kg/ cm. That whose diameter of a 
mean breakthrough is 0.001 microns - 0.7 microns is used preferably above. A suitable thickness 
is 0.1-50 micrometers. Although influenced also by the layer material or the manufacture 
technique, generally, by less than 0.1 micrometers, it becomes disadvantageous in respect of a 
practical strength, or handling and workability, and if 50 micrometers is exceeded, effective 
resistance will become large. 

[0009] The suitable rate of a hole is 40 - 90%. At 40% or less, there are too few amounts of a 
proton conductivity electrolytic solution, and sufficient ion conductivity is hard to be obtained. On 
the other hand, if 90% is exceeded, it will become difficult -to obtain a practical thin film intensity. 
Breaking strength is 2 200kg/cm. The above is suitable. Breaking strength makes more difficult 
than this the parvus, sinking [ film production and sinking in of the electrolytic solution ] in, or 
manipulation processing that can be set as a product erector. 

[0010] 0.001 micrometers - 0.7 micrometers are suitable for the diameter of a mean 
breakthrough. It becomes difficult for the parvus and an ion conductive ceramics to become small, 
and it to fix and carry out transudation prevention of the electrolytic solution, if the diameter of a 
mean breakthrough is too large on the other hand. As a material of a macromolecule fine porosity 
layer, polyethylene, polypropylene, a polycarbonate, a polyimide, polyester, tetrafluoro 
polyethylene, etc. can be used. Although a polyolefine, a polytetrafluoroethylene, and a 
polyvinylidene fluoride can be used from the field of chemical and an electrochemical stability as a 
material of a thin film, it is not limited to these. It especially faces using a polyolefine and weight 
average molecular weight is 5x105. The above polyolefine is suitable. 

[0011] As a proton conductivity solid electrolyte supported to a thin film, H3 P0412.29(W03) H2 
O, ZrO(H2 S04)2 and 7H2 O, H3 OU02 P04, 3H2 O, etc. can be used. Moreover, it is not limited 
to these, for example, about H3 P0412.29(W03) H2 O, and ZrO(H2 S04)2 and 7H2 O S. There is a 
report of KMohapatra, G.D.Boyd, F.G.Storz, S.Wagner and F.Wudl, J.EIectrochem.Soc.126 (1979) 
805, etc. Ion ****** of 0.1 [S/cm] is reported by the room temperature. About H3 OU02 P04 
and 3H2 O, it is AT.Howe, S.M.Sheffield, P.E.Childs and M.G.Shilton, and Thin Solid Films 67 
(1980) 365. There is an example of a research and there is a report with the ionic conductivity of 
5x10-3 [S/cm] at a room temperature. 

[0012] Although also making a thin film support directly is considered, generally, minerals support 
is made to support a proton conductivity solid electrolyte, and it holds this to a thin film. What is 
known as catalyst supports, such as an alumina and a silica, as support can be used. Generally as 
particle size of support, an about 100-800nm ultrafine particle is good. The above-mentioned thin 
film is made to specifically fix first the alumina of an ultrafine particle (particle-size: 10-80nm), or 
the support of a silica. As the fixed technique, temperature is raised and pressed, after sprinkling 
an ultrafine particle uniformly to ** thin film and removing excessive grain by the blower etc. 
Although temperature differs by the quality of the material and thickness of a thin film, generally 
about **15 degrees C near a glass transition temperature is desirable. 

[0013] ** Infiltrate the precursor of ultrafine particle support, such as a silica and an alumina, into 
a thin film, and form a silica, an alumina, etc. by the reaction. What is necessary is just to have 
exposed so that it may be held at a thin film, and it may be under hole in short and an electrolytic 
solution can be contacted although **** can be carried out. As for the amount of a proton 
conductivity solid electrolyte, it is desirable to make [ many / as possible ] it. Proton conductivity 
electrolytes are the bearers with main ionic conductivity, and it is for raising ionic conductivity by 
making [ many ] the amount. 
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[0014] Fill up the hole of a tW^ilm, and as an electrolytic solution^fcx, although the thing 
others of an indication can b^^dely used for the aforementioned pflK ** which these people 
have already indicated For example, a benzonitrile, benzyl cyanide, a 1-phenyl-1 -cyclopropane 
carbonitrile, DL-2 phenyl butyronitrile, 4-phenyl butyronitrile, 2, and 2-diphenyl propionitrile. 
Although the solution of the electrolyte which comes to add a proton donor to alkali-metal salts, 
such as at least one sort and lithium perchlorate of a polyethylene-glycol wood ether and a 
polypropylene-glycol wood ether, and a sodium perchlorate, and this is usable, it is not limited to 
this. 

[0015] Although an electrolytic solution is proton conductivity in itself, it is during hole of the thin 
film holding a high proton conductivity solid electrolyte, and has the effect which lowers the 
interface impedance between high proton conductivity solid electrolytes, and the operation which 
gives gas-seal nature. The internal organization of the thin film electrolyte of this invention is 
typically shown in drawing 1 . The support particle 2 is filled up with and held between the 
macromolecule network structures 1 of a fine porosity thin film, and the proton conductivity solid 
electrolyte is supported by the front face of this support particle 2. And the electrolytic solution 3 
of proton conductivity is filled with the clearance where it remains under hole, and it is placed 
between the interface of a proton conductivity solid electrolyte. 
[0016] 
[Example] 

After sprinkling the alumina ultrafine particle of 500nm of mean particle diameters on the 25 
micron thick polyethylene fine porosity layer (41% of the rates of a hole, 0.25 micrometers of the 
diameters of a mean breakthrough, and breaking strength 250kg/cm2) which carried out the 
example 1 biaxial stretching, and was obtained, it pressurized with the hotpress at 120 degrees C 
for 60 minutes. Then, since the aqueous solution of 5%-H3 P041 2.29(W03) H2 O was infiltrated, it 
was made to dry at 100 degrees C. 

[0017] The solution which mixed the phosphoric-acid aqueous solution and the polyethylene- 
glycol wood ether by 1:8:1 85% to 2-phenyl butyronitrile was sunk into the obtained support thin 
film as an electrolytic solution. Consequently, the thin film support electrolyte with which ionic 
conductivity exceeded ten to 3 S/cm by 3x10 to 3 S/cm was obtained (45 micrometers of 
thicknesss). 

[0018] In the thin film electrolyte produced without sinking in of an alumina ultrafine particle and 

H3 P0412.29(W03) H2 O like the above, ionic conductivity was 4.5x10 to 4 S/cm. 

[0019] They are after inspersion and pressurization and the molybdophosphoric acid H3 about a 

silica particle (diameter of 5.5 micrometer) to a polyethylene fine porosity layer like example 2 

example 1. Propylene carbonate infiltrated the solution with which [PMo12O40] and nH2 O 

consist 40wt%, and a phosphoric acid consists of 10wt% 50%, and produced the electrolyte thin 

film. 

[0020] The ionic conductivity of this electrolyte thin film was 1.01x10 to 3 S/cm. It was the same 
as that of the above because of the comparison, and when the thin film electrolyte which does 
not sink in a silica particle and a molybdophosphoric acid was produced, ionic conductivity was 
2.47x10 to 4 S/cm. 
[0021] 

[Effect of the Invention] The proton conductive thin film electrolyte of this invention can improve 
ionic conductivity in a solid thin film electrolyte on the real target which fixed the electrolytic 
solution during hole. 

[Translation done.] 
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* NOTICES * 

Th Japan s Patent Office is not resp nsible for any 
daraag s caused by th use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Field 

[Field of the Invention] this invention relates to a proton conductivity thin film electrolyte. When it 
states in detail, a proton conductive solid electrolyte is supported on a macromolecule fine 
porosity layer, and the application to electrolytes, such as an ordinary temperature type fuel cell 
and a water electrolysis, is expected about the thin film electrolyte which comes to sink in in an 
electrolytic solution during the hole further. 
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* NOTICES * 

Th Japanese Patent Office is not responsibl f r any 
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Tec hnique ' 

[Description of the Prior Art] As a solid-state polyelectrolyte layer, there is an ion conductivity 
material represented by the complex of the ion exchange membrane and the polyethylene oxide 
(PEO is called below) which are represented by the layer (tradename NafionR) of a perfluoro 
carbon system with a sulfonic group, and an alkali-metal salt, it inquires widely, and the part is put 
in practical use. Since these layers are solid-states, they do not have a liquid leak, and it is easy 
to process them, and they have the advantage of being compact. It excels in a thermal property, 
since that ion exchange membrane, such as a perfluoro sulfonic acid and a perfluoro carboxylic 
acid, is chemical and the compact cell united with the positive electrode or the negative electrode 
can be constituted, it is used for a brine electrolysis, and the application to a fuel cell, a water 
electrolysis, etc. is also considered further. As for the complex of PEO and alkali-metal salts 
(LiCF3 S03, LiCI04, LiAS F6 f etc.), the application to the big rechargeable battery and big primary 
cell of power density or an energy density, an electro chromic element, or a sensor is expected. 



[Translation done.] 
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Effect 

[Effect of the Invention] The proton conductive thin film electrolyte of this invention can improve 
ionic conductivity in a solid thin film electrolyte on the real target which fixed the electrolytic 
solution during hole. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the system using a solid-state polyelectrolyte 
layer, there is a problem fall for the ohmic loss according [ electrical energy luminous efficacy ] to 
membranous electric resistance. Although the solid-state polyelectrolyte layer using an ion 
conductor like the complex o f PEO and a n alkali-metal salt has the advantage that it is a solid- 
state, as compared with aqueous— solution systems, such as a diffusion, alkali, and a salt, in 
ordinary temperature, a specific conductivity is low 2-3 figures, and intended use is limited from a 
constraint of a membranous ohmic loss. For example, the effective resistance of an electrolyte 
layer [ as / whose specific conductivities in ordinary temperature are 10-6S and cm-1 in a 50- 
micrometer thickness ] is set to 5000ohmcm-1. Although thin film-ization is one solution in order 
to lower electric resistance, there is mainly a limitation from a constraint of a dynamic intensity. 
[0004] such a situation — taking an example — this invention persons — the hole of a solid- 
state macromolecule porous material thin film — although it examines solving the above- 
mentioned trouble by filling up with and fixing an electrolytic solution in inside, and constituting an 
electrolyte thin film and a success is stored, in order to aim at utilization of an electrolyte thin 
film, and an applied expansion, to raise ion conductivity more is desired (Refer to JP,1-1 58051,A 
and JP,2-291607,A) 



[Translation done.] 
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* NOTICES * 
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MEANS 

[Means for Solving the Problem] this invention offers the proton conductivity thin film electrolyte 
which is a solid thin film electrolyte substantially, and is characterized by making the solid 
electrolyte of proton conductivity which was filled up with the electrolytic solution of proton 
conductivity and was fixed during hole of a macromolecule fine porosity layer contain or hold on a 
macromolecule fine porosity layer, in order to attain the above-mentioned technical probrem. 
[0006] Although high ionic conductivity is obtained since an electrolytic solution is used in spite 
of being able to deal with substantially the electrolyte thin film which these people are indicating 
previously like the above as a solid-state, ten to 3 S/about cm is still a limit. On the other hand, 
H3 P0412.29(W03) H2 O, ZrO(H2 S04)2 and 7H2 O, H3 OU02 P04, 3H2 O, etc. are known as a 
proton system ion-conductive-ceramics electrolyte, and the ion conductivity exceeding ten to 3 
S/cm is also reported by these. However, these do not remain as they are and cannot necessarily 
be used as a fuel cell etc. as an electrolyte. 

[0007] however, this invention — **** of the above — the usable electrolyte thin film of high 
ionic conductivity was able to be obtained to the fuel cell etc. by holding on a macromolecule fine 
porosity layer, and being filled up with the electrolyte of proton conductivity and fixing during hole, 
the proton system ion conductive electrolyte which has a high ion conductive ceramics It was 
also enabled to obtain the high ionic conductivity which exceeds 10-3S/cm-1 as a solid-state 
substantially in the thin film electrolyte which can be dealt with by this. 

[0008] For 0.1 microns - 50 microns and the rate of a hole, as a macromolecule fine porosity 
layer, 40 - 90% and breaking strength are [ a thickness ] 2 200kg/cm. That whose diameter of a 
mean breakthrough is 0.001 microns - 0.7 microns is used preferably above. A suitable thickness 
is 0.1-50 micrometers. Although influenced also by the layer material or the manufacture 
technique, generally, by less than 0.1 micrometers, it becomes disadvantageous in respect of a 
practical strength, or handling and workability, and if 50 micrometers is exceeded, effective 
resistance will become large. 

[0009] The suitable rate of a hole is 40 - 90%. At 40% or less, there are too few amounts of a 
proton conductivity electrolytic solution, and sufficient ion conductivity is hard to be obtained. On 
the other hand, if 90% is exceeded, it will become difficult to obtain a practical thin film intensity. 
Breaking strength is 2 200kg/cm. The above is suitable. Breaking strength makes more difficult 
than this the parvus, sinking [ film production and sinking in of the electrolytic solution ] in, or 
manipulation processing that can be set as a product erector. 

[0010] 0.001 micrometers - 0.7 micrometers are suitable for the diameter of a mean 
breakthrough. It becomes difficult for the parvus and an ion conductive ceramics to become small, 
and it to fix and carry out transudation prevention of the electrolytic solution, if the diameter of a 
mean breakthrough is too large on the other hand. As a material of a macromolecule fine porosity 
layer, polyethylene, polypropylene, a polycarbonate, a polyimide, polyester, tetrafluoro 
polyethylene, etc. can be used. Although a polyolefine, a polytetrafluoroethylene, and a 
polyvinylidene fluoride can be used from the field of chemical and an electrochemical stability as a 
material of a thin film, it is not limited to these. It especially faces using a polyolefine and weight 
average molecular weight is 5x105. The above polyolefine is suitable. 

[001 1] As a proton conductivity solid electrolyte supported to a thin film, H3 P041 2.29(W03) H2 
O, ZKXH2 S04)2 and 7H2 O, H3 OU02 P04, 3H2 O, etc. can be used. Moreover, it is not limited 
to these, for example, about H3 P0412.29(W03) H2 O, and ZrO(H2 S04)2 and 7H2 O S. There is a 
report of KMohapatra, G.D.Boyd, RG.Storz, S.Wagner and F.Wudl, J.EIectrochem.Soc.1 26 (1979) 
805, etc. Ion ****** of 0.1 [S/cm] is reported by the room temperature. About H3 OU02 P04 
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and 3H2 O, it is AT.Howe, S.^^heffield, P.E.Childs and M.G.Shilton^fcl Thin Solid Films 67 
(1980) 365. There is an exair^Hkf a research and there is a report^^ the ionic conductivity of 
5x10-3 [S/cm] at a room temperature. 

[0012] Although also making a thin film support directly is considered, generally, minerals support 
is made to support a proton conductivity solid electrolyte, and it holds this to a thin film. What is 
known as catalyst supports, such as an alumina and a silica, as support can be used. Generally as 
particle size of support, an about 100-800nm ultrafine particle is good. The above-mentioned thin 
film is made to specifically fix first the alumina of an ultrafine particle (particle-size:10-80nm), or 
the support of a silica. As the fixed technique, temperature is raised and pressed, after sprinkling 
an ultrafine particle uniformly to ** thin film and removing excessive grain by the blower etc. 
Although temperature differs by the quality of the material and thickness of a thin film, generally 
about **15 degrees C near a glass transition temperature is desirable. 

[0013] ** Infiltrate the precursor of ultrafine particle support, such as a silica and an alumina, into 
a thin film, and form a silica, an alumina, etc. by the reaction. What is necessary is just to have 
exposed so that it may be held at a thin film, and it may be under hole in short and an electrolytic 
solution can be contacted although **** can be carried out. As for the amount of a proton 
conductivity solid electrolyte, it is desirable to make [ many / as possible ] it. Proton conductivity 
electrolytes are the bearers with main ionic conductivity, and it is for raising ionic conductivity by 
making [ many ] the amount. 

[0014] Fill up the hole of a thin film, and as an electrolytic solution to fix, although the thing 
others of an indication can be widely used for the aforementioned point ** which these people 
have already indicated For example, a benzonitrile, benzyl cyanide, a 1-phenyM -cyclopropane 
carbonitrile, DL-2 phenyl butyronitrile, 4-phenyl butyronitrile, 2, and 2-diphenyl propionitrile, 
Although the solution of the electrolyte which comes to add a proton donor to alkali-metal salts, 
such as at least one sort and lithium perchlorate of a polyethylene-glycol wood ether and a 
polypropylene-glycol wood ether, and a sodium perchlorate, and this is usable, it is not limited to 
this. 

[0015] Although an electrolytic solution is proton conductivity in itself, it is during hole of the thin 
film holding a high proton conductivity solid electrolyte, and has the effect which lowers the 
interface impedance between high proton conductivity solid electrolytes, and the operation which 
gives gas-seal nature. The internal organization of the thin film electrolyte of this invention is 
typically shown in drawing 1 . The support particle 2 is filled up with and held between the 
macromolecule network structures 1 of a fine porosity thin film, and the proton conductivity solid 
electrolyte is supported by the front face of this support particle 2. And the electrolytic solution 3 
of proton conductivity is filled with the clearance where it remains under hole, and it is placed 
between the interface of a proton conductivity solid electrolyte. 



[Translation done.] 
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* NOTICES * 
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EXAMPLE 
[Example] 

After sprinkling the alumina ultrafine particle of 500nm of mean particle diameters on the 25 
micron thick polyethylene fine porosity layer (41% of the rates of a hole, 0.25 micrometers of the 
diameters of a mean breakthrough, and breaking strength 250kg/cm2) which carried out the 
example 1 biaxial stretching, and was obtained, it pressurized with the hotpress at 120 degrees C 
for 60 minutes. Then, since the aqueous solution of 5%-H3 P0412.29(W03) H2 O was infiltrated, it 
was made to dry at 100 degrees C. 

[0017] The solution which mixed the phosphoric-acid aqueous solution and the polyethylene- 
glycol wood ether by 1:8:1 85% to 2-phenyl butyronitrile was sunk into the obtained support thin 
film as an electrolytic solution. Consequently, the thin film support electrolyte with which ionic 
conductivity exceeded ten to 3 S/cm by 3x10 to 3 S/cm was obtained (45 micrometers of 
thicknesss). 

[0018] In the thin film electrolyte produced without sinking in of an alumina ultrafine particle and 

H3 P0412.29(W03) H2 O like the above, ionic conductivity was 4.5x10 to 4 S/cm. 

[0019] They are after inspersion and pressurization and the molybdophosphoric acid H3 about a 

silica particle (diameter of 5.5 micrometer) to a polyethylene fine porosity layer like example 2 

example 1. Propylene carbonate infiltrated the solution with which [PMo12O40] and nH2 O 

consist 40wt%, and a phosphoric acid consists of 10wt% 50%, and produced the electrolyte thin 

film. 

[0020] The ionic conductivity of this electrolyte thin film was 1.01x10 to 3 S/cm. It was the same 
as that of the above because of the comparison, and when the thin film electrolyte which does 
not sink in a silica particle and a molybdophosphoric acid was produced, ionic conductivity was 
2,47x10 to 4 S/cm. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a ** type view inside a thin film electrolyte. 
[Description of Notations] 

1 — Macromolecule 

2 — Support 

3 — Electrolytic solution 
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DRAWINGS 



[Drawing 1] 
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